Birefringent lipid microspherules, appearing as Maltese crosses, have occasionally been observed during synovial fluid analysis.' These microspherules are formed by multilayers of phospholipids and water and are variously described as liposomes, smetic mesophases, or lipid liquid crystals.2 Recently such microspherules have been reported in the synovial fluid of one patient with otherwise unexplained acute monoarthritis3 and in the synovial fluid and synovial lining cells of another patient with chronic unexplained arthritis. 4 In this report we describe three patients with acute inflammatory monoarthritis whose synovial fluid was characterised by the presence synovial fluid supernatant in two patients showed an increase in free fatty acids, lysolecithin and phosphatidic acid. All three patients were seen during the first 24 hours of the attack and had normal serum lipid profiles, serum amylase, lipase, and radiographs of the affected joints. In each case the arthritis subsided completely in five to 10 days after treatment with colchicine or non-steroidal antiinflammatory agents.
Patients and methods PATIENT 1 The first patient was a 41-year-old black woman who had sarcoidosis of her lungs proved by biopsy, lymph nodes, and skin and bones which required steroid therapy for bone pain and fever. She presented with acute swelling of her left wrist. Over the previous 15 years she had experienced recurrent episodes of similar synovitis of both wrists, which had been rapidly controlled with either oral or intravenous colchicine.
1 ml of cloudy synovial fluid was aspirated from her acutely inflamed left wrist ( Table 1 ). The fluid 537 Under transmission electron microscopy two predominant types of pertinent intracellular inclusions were observed. Some phagocytic vacuoles contained homogeneous grey lipid droplets (Fig. 2a) . Additional homogeneous grey lipid inclusions similar to those described by Zucker-Franklin9 were seen in the cytoplasm (Fig. 2b) . Other vacuoles had multilayered lamellated inclusions similar to the arrangement reported by others in lipid liquid crystals.2
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centre and were surrounded by numerous smaller but identical lamellated inclusions (Fig. 2c) . In some areas a suggestion of transition from homogeneous to membranous inclusions was seen, with small membranous arrays at the margin of a homogeneous P wr deposit (Fig. 2d) . These inclusions resembled par- A liquid crystalline order of molecules has been described in healthy and pathological biological systems, such as in normal cell organelles, myelin bile, and lipoproteins; and in arteriosclerotic plaques, and lipid storage diseases.'1
LIPID LIQUID CRYSTALS AND ARTHRITIS
It is not unusual to find cholesterol crystals and birefringent lipid microspherules in chronically inflamed joints and bursae of patients with rheumatoid arthritis. 1'3 They are usually associated with increased synovial fluid lipid concentration and probably are a result of marked cell membrane damage and phospholipid release. The three patients in this report and the one described by Weinstein3 differ in that each patient developed acute monoarthritis which was associated with synovial fluid lipid liquid crystals. All these four patients experienced acute onset of monoarticular synovitis associated with florid signs of acute inflammation, synovial fluid leucocytosis, and abundant extracellular and/or intracellular positively birefringent microspherules. Arthritis subsided in all patients within a week after the administration of non-steroidal anti-inflammatory agents. The clinical presentation and course are similar to those seen in patients with acute gout or other solid crystal induced arthritis and therefore introduces the possibility that lipid liquid crystals might induce inflammation as has been proposed for solid crystals. The decrease in numbers of liquid crystal as the attacks subside supports their role as an aetiologic factor producing inflammation.
However, we cannot completely exclude the alternative possibility that these liquid crystals are only a result of acute injury of the cell membrane by an inflammatory process induced by some other as yet unidentified phlogistic agent. Partially digested platelets which are rich in phospholipids have been reported to show multilamellated structures like those seen by transmission electron microscopy in patients 2 and 3.14 The double birefringent lipid droplets or lipid liquid crystals observed in the three patients described here are different than those nonbirefringent ones observed in joint effusions from patients with joint trauma, pancreatic induced fat necrosis, and aseptic bone necrosis. In these conditions non-birefringent neutral fat droplets can escape from the underlying fatty synovium or bone marrow.8 15 
ELECTRON MICROSCOPIC STUDIES
Most of the lipid deposits observed in patients 2 and 3 displayed arrays of concentric layers similar to those described in lipid liq,uid crystals and cholesteryl ester lipid droplets.
11 Some of these multilamellated inclusions (Fig. 2c) were also similar to those myelin-like figures observed in the tissue of patients with Fabry's disease. '6 Other less numerous homogeneous grey dropletlike inclusions were also seen (Fig. 2b) As with gout and calcium pyrophosphate deposition disease levels of the soluble materials in the synovial fluid were not useful in the evaluation of our patients. The increases in some lipids in our patients compared with normal pooled synovial fluid will need to be compared further with other inflammatory fluids.
Because the mechanisms of many musculoskeletal manifestations of several types of hyperlipidaemias, such as polyarthralgias, episodic arthritis, and fibrositis, are poorly understood, the possible role of lipid liquid crystals like those reported here deserves to be investigated. Arthralgia and arthritis which is exacerbated by warm weather have been observed in patients with Fabry's disease.20 Synovium or other tissues examined in these patients with Fabry's disease have shown glycolipidic inclusions with features of lipid liquid crystals. '6 20 Whether the sarcoidosis and cirrhosis seen in patients 1 and 3 could be related in any way to the lipid liquid crystals can be only speculation at this time. The minor trauma in patient 2 of course can be considered as a possible factor in release of lipids into joint fluid.
Confirmation of the possible phlogistic role of the liquid crystals will require in-vitro and in-vivo experiments similar to those previously conducted with the solid crystals of urate, apatite, and calcium pyrophosphate. However, because the ability of these molecules to display a crystalline arrangement is temperature dependent, their synthesis and handling will require more sophisticated techniques than those used in the study of solid crystals in joint fluid.2'
